(i2)»»«**«l=»'J^T^IB**ifclSBUi[ 



(19) tK»anRr«tt«H 

(43)SI£^||SjB 
2001 ^1 £25 B (25.01.2001) 




PCT 



(10) SRttM«# 

WO 01/05939 Al 



(si) m&#&#®h 

15/09, C12P 13/04, C12N 1/00 



(21) 

(22) aflStUHB: 

(25) mm^o)^m: 

(26) @(K^§a(7)#S: 



C12N 1/21, 



PCT/JP00/04775 



2000 4f7M 14 8 (14.07.2000) 



(30) £5fclSx-*: 

ftBI¥ 11/205269 1999 *7 £ 19 B (19.07.1999) JP 

(71) tiilHAr*ll*»<^T©|gS®lCOL^T;:tt<D*« 
Swtt (AJTNOMOTO CO., INC.) [JP/JP]; f 104-83 15 
SSI5**ESffi-T 1 15* 1* Tokyo (JP). 



(74) ftSA: SUi M. fl-(TOYAMA, Tsutomu et al.); T 
103-0004 SmaJ**Ema*<S3T§4*10^- 3=1 
V7tf;U6PS Tokyo (JP). 

(81) S£B fBFty: A£, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, LD, 1L, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, 
PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) fSI ARIPO (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), *>T»fr (AM, 

AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /<»R 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE), OAPI ftft (BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



= (72) *H*;fccbtf 

= (75) Mf/ailAf^iCOlNta)^: *tt£~S5 
= (K1MURA, Eiichiro) [JP/JP], (ITO, Hisao) 

= [JP/JP]. tfc (KURAHASHI, Osamu) [JP/JP]; T 2 S^H - K»t«&d>Ki§ICOl*"CI4. £M*fT*^S 

= 210-8681 »^JI|RJI|lUSriTJII^IZ«&*BTl-l GPCTtiHv K0«BlCjMl£;h/CL*4 fa- K£B§f§ 



= 5££tt S&ilttffiW 35rWfc Kanagawa (JP). 



(54) Title: PROCESS FOR PRODUCING TARGET SUBSTANCE BY FERMENTATION 
(54)£BJ3<D«ft: «BaiCcfc«BW«3R(D«Jfia 

(57) Abstract: A process for producing a target substance by using a microorganism which comprises culturing the microorganism 
in a medium, thus producing and accumulating the target substance in the medium and collecting the target substance, wherein a 
variant or a recombinant strain having variation or deletion of (X factor, which acts specifically in the stationary phase, is employed 
as the microorganism so as to improve the productivity of the target substance. 

(57) Sfi: 



o 



WO 01/05939 



PCT/JPOO/04775 



1 

m, m&toK. ^ftH^, ^a»tt«iK«c^©iw«5»s«4«i*i«j 

K©su6S#»i&ftT^a. L-T^ymts m&nps -k&tLzm^btiz 

It, «4»C«tSL-U 5>>-*L-**-fe >J>fc£©L-7=- 

^nrtfeo cos^r-tiL-T'^ >»84^fi£^»3RS3- Kt^afi^sfli^ 
£t> l-7 i ; mxmz^^m^m^tz^u^z^m^nz^h^mt^ 
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□ U #*ne>tiT^£-(Mulvey, M.R. et al., Gene, 73, 337-345 (1988)) *p\ 

#$PJ§&, L-T^8, ffi£«9ir J&ftS^, £3iSa«m&£ 

(Z A -3 T i ftfeK© 4114 S &8 f § * i£ £ ft ft 1" 3 C £ $ t f '5 o 

; 

(2) mm£®&, k a t Fm£?#£gX&$^£*ifcc:i:llJ; O'^ftJWC 
#S*JC«i&1-3aB*S^SLfc::fcS'&a£:t- S (l) 

(3) lfflfBltt«lR#L-7 , S ( 1 ) ; 

(4) Su!3$£$J#x>/x U t7HiXB3iJ^llit$5 ( 1 ) ©£& ; 
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-□-rv>, L-'f VD'f i/>, L-M>J> N L-7i-jy77^>i®l/?ffi 
t**~>iL fii^ftgx J&HE^ £S?S£tlff&£:\ W&mz 

'&&%mmz&%%m®no£mizm^htiT\,^n£®z&h&s mzumz 
titizm^t^zt^X'^ i><> £tzs mm±mm^tixuu^n^^-& 

*®mm\z#^T rs&)®nz£mtz>mt)j tit, *%w<om%.*toz 
%mzt%mbtztz\z, %m$x&wfc*iz%m*m<D3&)®nzwmtzmij 

U &M&*i&mZT)NA&Wj&ZZmmLtznMlZ± *) iiTOff££jl<r5i£ 

I^lix->iiJt7 • □ UVKPM B-3996CRIA 1867)(^®^f^^5,175,107-t#BS) x 
3 'J^A^r'J -)A-7th7yF7oA AJ12318 (FERM W-M2)(%mm$ 
M5,188,949^#S) HT&tK L - »J y>©»£ttx2/ x y 1 7 • □ U AJ1144 
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2 (NRRL B-12185, FERM BP-1543)(*SftfF!i§4,346, 170^#jS) * 7Ut/^f 
'J <]L • 7^ h77-/>n AJ3990 (ATCC31269)(*a^»3S4,066,501^# 
$.) IT-^^ L-W;>»{Di^ttx>>iiJt7 0'J AJ12624 (FERM B 
P-3853)(7 7>^«f9Faj«fiBB»2,680,178^#!S) , x>>x'Jt7-nU AJ13 
199 (FERM P-15573)(#H¥7-203980^#HS) > ri/t/^f'J ^A-7^h7? 
-;<>*AAJ12475 (FERM BP-2922)(*a#fF^5, 272, 067-t#M) $-Cfc>K L 
-P>f $/>©«£fcfcx$/x U t7 • 3U AJ11478 (FERM P-5274)(^^Bg 62-343 
97^#Ba) , yi/fn^f^A^n??-^^ AJ3718 (FERM P-2516) 
(*B&lfl£3,970,519-f #ts) L --f V □ >©i^ttxi/i »J t 

7- X 3UKX141 (VKPM B-4781) (Rffl#£FaiiS&ll!g519, 113*#j8) > 
VrVtJL • 7 AJ12149 (FERM BP-759)(*a^f i F^4, 656, 135^#SO % 

tttb^s L-mj>0|^xi/iiJk7O'J VL1970 (VKPM B-4411)) (R#l 
fttfffilB&0l*519,113-5#!!Sl) , ri/C;^f U^A • 7* |-77-/>n 
AJ12341 (FERM BP-1763)(*H#fF SI 5,188, 948-*f#!®) fTS^ L-7z3 
77X>©^^(i x xi/x'JhT • D'J AJ12604 (FERM BP-3579K RJNfttt JJB8P. 
&H!S 488,424-t#M) t 7*n;/^f U^A - 7^ h77-/>n AJ12637 
(FERM BP-4160)(7 7>*ft3fEbi!&BI36 2,686,898^#SS) iT'S^o 
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T*Dx *©tt*EfllttW&j!PK:£ftTH3 (Mulvey, M.R. et al., Nucleic A 
cids Res., 17 (23), 9979-9991 (1989), GenBank/EMBL/DDBJ Accession AF0828 
44) o xyiijk7oiJ K-12«c<DkatF3lfi?©**EWXV3- K"TST S 
^KE^IS* Eai«©E«IM3»tMC*to RpoSfcfcJILfcfttt, 

LT(i> imiU^fcfiN-^f^-N'-zhD-N-xhDvyrzyv (NT 

t5Ct#t^5o *fcJHC1*JlttC«l&"r3aH«3-K"fS»fi^ (katF) 
©5' *SSg&;Rtf/Xtt3 ' *JgSB£&fcU ElirCflM&U&^J^fc&fcLfc 
katFafi^S^tfDNA-C«4»SJKHIElftU, M LfckatF»£^fc3fe6#± 
©katF«fi?i:©IB-cfi»it*3e^$*ac:i:K:«t &£#±©katFit£^ £ 

katF«£^©f*ig|$£^£U jEttfCtttt U & ^ «k 5 U£i!fi^ (^^^ 

&&¥£<D®-et&&x.*mztH£ZZ.£X.&*). &&#±©katF£fc : ?£««-r 
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tztetm&?mmtmmz.zmz u &£#±©katF«£^*£S5£? 
*-f sRpoS£jt£-r s 0 

fcgUCfc!) 1 3£-©katFfc£?£, (SftSS&ftHiHMtt 

E*&katFafe^ tfffefeftD N A±IC8$*U tf^D 0 tB£ftSl§£ 

^ £#tc*&M«£?#&£#:DNA±tca£tU lESfckatFitfc^ # to 0 & 

nixz>m£#hz>o ^ t norns u%tm%&w.mmmm®tfmmt bum? 

DNA±ICg£ftfc:t§£fcj:, ]E#&katFjt£?&£i(j:7'7* 5 K # HUB* 4 SUBS 
-f ££#)RpoSiirSt££t L&n#> ES&katF3I£? #&feftD N A±(Cg£ft 
fc»^ttRpoS*»«ig-r5. LfctfoTv #»gaft^*»JSStt©B*©Jfefift 

±K©«fc-5K LTkatF«fi^ Jifi^tiftlCr e c A" 

2iALti3<^ fiST-tgt^(;77 7? h*±©karFii{5^^^fe*^HtMi 

CR : polymerase chain reaction; White, T.J. et ai., Trends Genet., 5,18 
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5 (1989)#jB) CiotMt ZZtVCZZo 

IM$tt77 7$ KfcLTtt* iS/x'Jh7 • 3 'JfOiyx'JtTlii 
T:gli£-f LTfcL pHSG415SIfpHSG 4 2 2 (Hashiioto-Goto 

h, T. et al, Gene, 16, 227-235 (1981)) fr\ 7* U t* a* 7 7 1 U "7 A • 7 7 h 7 
t — ty*? m<J)~2 U ^Mlfflatr^ttt"?) & © LT (is pHS4, pHS22, 

phs 2 3 #^i:f e,ti£o sfc, pHS4*»e»«Daufc3 y*s«ii4*©a 

G3 9 8(3&|l|£LT»&ftfc77* * PpHSC4t», E«HMS8££7 , 7 7. 
£ K£ LT*^B^(z<$ffi1--5^i:A s T-^-2)o pHSC4ii, £tf 
xvi ijt7o u ^t-gftniit, iii:^D7A7iz.i-;nitm 
pH S C 4 Sfttttixi/i U t7 • □ U A J 1 2 5 7 1 {£> 1 9 9 0^ 
10311 B£&iSgg&iHftfffK£ftX^l^&ffiSF£ffi (SJH §^305-85 
66 B*i»o < «rUm-Tgl#3^) lC§S§f FERM P - 1 1 7 6 
3 hLT^ffc£fts 19 9 1^83 2 haM&tS^ < BRHMEC 

^f^li. FERM BP- 3 5 2 4 ©£KS^-e*Fft<* ftT^ 3« 

t7 • 3 USBflg^CiJ^T, 8j2 5~3 7 °CT-(ii^Ji5|-e^S* s , #4 2 *Ctt 

±-etitai>Mnrc*&^. tits □ , j*s«Ma*iBatt7'7^^ Ktt, 3>j 

*S«W«aS«t>K:*V%T, *J 1 0~ 3 2"CT'&g*ig*lT-£S#s $3 4°CW± 

fiMSttatllHIP****"raDNA«ffr{±. 0J;Lfcf. ±I5pHSG4 1 5 
£BalI-e$J >3itJ1-Ci;(;«fcoTs X!ipHSC4§BamHI tKpnlt^t) 

&0ig*K5>ja\ ^fi¥ 7 - 1 0 8 2 2 8 #&«C!B*££ tiT" ^5 » 

MDNAOil, S£?03r# ^7-77 ^ KfcOJtlg, PCR, 7^; K 
DNAOWR, DNAOttlK&Vajg, 77-f ?-HtffiuU'J 

tliCiiA^Uo dti Sambrook, J., Fritsch, E. F. , and Mani 
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atis, T., "Molecular Cloning A Laboratory Manual, Second Edition", Cold 
Spring Harbor Laboratory Press (1989)^tCi3$£ ftT l^£ 0 

±b©£-5c bxm btizi/L&tm&Tvmmz nfe«4»J4, rposs^jilt 
$jff©£g£#iRi±-f 

*$g«©«£tiau *»W©»iRjFilfefcii&^IS!K RpoS£*« LT^S c 
fl&©ttRfftt4i*ftTl*T*> «fci*. 
±13© e fc9(l LTS«£*i* itttoKtt, j&fiCjSCT, IttttMXIiEife 

<l>x'yiiJt7-3H-W5 >K£M©katFS£?»«#©flJK 

E. coli AJ13199^©±^y-AD NAI, ftnk Hii©££ (Biochem.Biophys. 
Acta., 72,619(1963)) K <fc !) UK L fco x i/ x D fc 7 • □ D AJ13199& (#l§¥7 
-203980^#!S) H:, DL-77^7^>i/?tKo^ity-m4ttt^>)> 1 
996S4m8BCxaftffi&£tfrl¥l8&ffiffiftffr 305-8566 B*H 

^tttMo < H$«-T§ 1 S3f) £g§tS^FERM P - 1 5 5 73 i: LTirjrEetU 19 
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97^2 3 3 Bi:W^ h*»C*^<H**ttC£tf3*U S KM PERM BP- 
5807#tt#£*iTUSo 

&*JOkatFafi?0«a6E5UC*-3^T, ffifll*^ 1 2 (I ^Ti^iJ 
Stt5 2l077^7-mufc 0 dft&£ffi^TP CRgJ&fcftV^ katF 
jtfi^aJtlB&fTofco »&hfcDNA€, ^7*-pHSG399 (Sil(ft)ll) 
OEcoRISHfcCft AU 7*7^^ Kp399RP0S£ftfc. 

±127*7* ^ |<p399RP0S&flPjlBiPXAvaII-e%£ > Cl3lr Lfc&s T4 D N A 'J 
ij-t'^Utir^77^-y3>^K katFm£^©l*ig|5££&£ tf, p3 
99ARP0S£f#£ o ftiC, p399ARP0S<£>^£§KatFjtl£?£. x>>x»Jt7-3'J 

SoaSa^fcEfO^yU KpHSG415£*ALfc ? H&ftt3tt, p399RP0S£Eco 
RIT-MU fc&ftfcfcfcliKatFSgedP SStrKfrS* 7*77$; KpHSG415 (Has 
himoto-Gotoh, T. et al, Gene, 16, 227-235 (1981)) OEcoRIgPfedff A U p 
415ARP0S£ffML£o 

Si^i'J h7 • 3 UAJ13199#&ff2gte&U &fett±©katFii£^ 
iCHftLfc. ftfl-tttcli, 7*77* K#^A£tifeAJ13199/p415ARP0S£L B 
Jgife h h U 7* h >10g, My M-7 hx7 7 h5g, NaCl 5g£ 1 L 

©*££tr) "C2 5°C(Z-r 6mm&t5%m[stz'&, 25/ig/ml0*t?^ 
*>>fc^tfLB*55**±CJ|[g, 4 2 , C5*iUtMl/fc3nz-$77^ 

5 KIB&&*tt2: ITKf Lt. JfclC, C©ftfre> 4 2°CT'*^v^r */>{C» L 

katFg£?©J£aiE?'J£Si^s PlfiW^ICIftSiitl^ufcSlBL, 
ARpoS&£:ift£ Lfec 

< 3 >katFM£MCck£L-7*;i'* 5: >^©£S 
AJ13199& (KUte&fc) £VAJl3l99/ARpoS1*&, L - 7*;u* S >m£M% 

6 ?)lo-X4 Q'. Og/L, StW^i (MS) 1 . 0 g/ 
L, M7>^>7A 2 0 . Og/L, U >B2***»J »7A 1 . 0 g/L, « 
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mm-&7&m® 1 0 . Omg/L^ fitB^>itf>5*«I«l 0. Omg/L, 
/^h-f-^bi^r7h7^h2. 0 g/Lx ^75. >i£^ii 1 0 . Omg/L, 
(SiSI) 5 0. Og/L, pH7. 0 (KClfll) ) T- 
3 7°C, gltt#& < & S U Jgife^CL -401/* S >K©*£Jiflifi5 

(ft) 8!>W*xy*7*7>fif-AS-210K«fc&«l£Ufco 1$*^©^% 
©620nnll*{t*i»^fi (0D 62O ) £$J£U£ 0 Zh&OlSilllilCSt. 

SI 







8<g/L) 0D 62 o £*I$H (h) 


AJ13199 


19.8 


0.76 40 


ARpoS 


20. 1 


0.90 30 
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^P^fc^tgt^aS^^^MbfcCi;$#®i:1-Sil*iSl I3«©*So 

3. mmBfi®n&L-Ti ;mi:&zw$.mimm<Di5&o 

5 So 
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SEQUENCE LISTING 
<110> Ajinomoto Co., Inc. (Rfc<2>^&3;£#) 

<i2o> %u&iz£2>B$)®n<Dmm& 

<130> B635SMOP1034 

<141> 2000-07-14 

<150> JP 11-205269 
<151> 1999-07-19 

<160> 4 

<210> 1 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
<400> 1 

gcgcgaattc atgagtcaga atacgctg 

<210> 2 
<2il> 28 
<212> DNA 
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<213> Artificial Sequence 



2/6 
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<220> 

<223> Description of Artificial Sequence: primer 



<400> 2 

gcgcgaattc ggtaatgcgc tcgttaag 

<210> 3 
<211> 1475 
<212> DNA 

<213> Escherichia coli 



28 



<220> 
<221> CDS 

<222> (287).. (1372) 
<400> 3 

cgaccgcaga tggccgcgtt gtttatgctg gtaacgcgct gcgcggctac ggtaatctga 60 
ttatcatcaa acataatgat gattacctga gtgcctacgc ccataacgac acaatgctgg 120 
tccgggaaca acaagaagtt aaggcggggc aaaaaatagc gaccatgggt agcaccggaa 180 
ccagttcaac acgcttgcat tttgaaattc gttacaaggg gaaatccgta aacccgctgc 240 
gttatttgcc gcagcgataa atcggcggaa ccaggctttt gcttga atg ttc cgt 295 

Met Phe Arg 
1 

caa ggg ate acg ggt agg age cac ctt atg agt cag aat acg ctg aaa 343 
Gin Gly He Thr Gly Arg Ser His Leu Met Ser Gin Asn Thr Leu Lys 

5 10 15 

gtt cat gat tta aat gaa gat gcg gaa ttt gat gag aac gga gtt gag 391 
Val His Asp Leu Asn Glu Asp Ala Glu Phe Asp Glu Asn Gly Val Glu 
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20 25 30 35 

gtt ttt gac gaa aag ccg tta gta gaa cag gaa ccc agt gat aac gat 439 
Val Phe Asp Glu Lys Pro Leu Val Glu Gin Glu Pro Ser Asp Asn Asp 

40 45 50 

ttg gcc gaa gag gaa ctg tta teg cag gga gec aca cag cgt gtg ttg 487 
Leu Ala Glu Glu Glu Leu Leu Ser Gin Gly Ala Thr Gin Arg Val Leu 

55 60 65 

gac gcg act cag ctt tac ctt ggt gag att ggt tat tea cca ctg tta 535 
Asp Ala Thr Gin Leu Tyr Leu Gly Glu He Gly Tyr Ser Pro Leu Leu 

70 75 80 

acg gcc gaa gaa gaa gtt tat ttt gcg cgt cgc gca ctg cgt gga gat 583 
Thr Ala Glu Glu Glu Val Tyr Phe Ala Arg Arg Ala Leu Arg Gly Asp 

85 90 95 

gtc gcc tct cgc cgc egg atg ate gag agt aac ttg cgt ctg gtg gta 631 
Val Ala Ser Arg Arg Arg Met He Glu Ser Asn Leu Arg Leu Val Val 
100 105 110 115 

aaa att gcc cgc cgt tat ggc aat cgt ggt ctg gcg ttg ctg gac ctt 679 
Lys He Ala Arg Arg Tyr Gly Asn Arg Gly Leu Ala Leu Leu Asp Leu 

120 125 130 

ate gaa gag ggc aac ctg ggg ctg ate cgc gcg gta gag aag ttt gac 727 
He Glu Glu Gly Asn Leu Gly Leu He Arg Ala Val Glu Lys Phe Asp 

135 140 145 

ccg gaa cgt ggt ttc cgc ttc tea aca tac gca ace tgg tgg att cgc 775 
Pro Glu Arg Gly Phe Arg Phe Ser Thr Tyr Ala Thr Trp Trp He Arg 

150 155 160 

cag acg att gaa egg gcg att atg aac caa ace cgt act att cgt ttg 823 
Gin Thr He Glu Arg Ala He Met Asn Gin Thr Arg Thr He Arg Leu 

165 170 175 

ccg att cac ate gta aag gag ctg aac gtt tac ctg cga acc gca cgt 871 
Pro He His He Val Lys Glu Leu Asn Val Tyr Leu Arg Thr Ala Arg 
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180 185 190 195 

gag ttg tec cat aag ctg gac cat gaa cca agt gcg gta gag ate gca 919 

Glu Leu Ser His Lys Leu Asp His Glu Pro Ser Ala Val Glu lie Ala 

200 205 210 

gag caa ctg gat aag cca gtt gat gac gtc age cgt atg ctt cgt ctt 967 
Glu Gin Leu Asp Lys Pro Val Asp Asp Val Ser Arg Met Leu Arg Leu 

215 220 225 

aac gag cgc att acc teg gta gac acc ccg ctg ggt ggt gat tec gaa 1015 
Asn Glu Arg lie Thr Ser Val Asp Thr Pro Leu Gly Gly Asp Ser Glu 

230 235 240 

aaa gcg ttg ctg gac ate ctg gec gat gaa aaa gag aac ggt ccg gaa 1063 
Lys Ala Leu Leu Asp lie Leu Ala Asp Glu Lys Glu Asn Gly Pro Glu 

245 250 255 

gat acc acg caa gat gac gat atg aag cag age ate gtc aaa tgg ctg 1111 
Asp Thr Thr Gin Asp Asp Asp Met Lys Gin Ser He Val Lys Trp Leu 
260 265 270 275 

ttc gag ctg. aac gec aaa cag cgt gaa gtg ctg gca cgt cga ttc ggt 1159 
Phe Glu Leu Asn Ala Lys Gin Arg Glu Val Leu Ala Arg Arg Phe Gly 

280 285 290 

ttg ctg ggg tac gaa gcg gca aca ctg gaa gat gta ggt cgt gaa att 1207 
Leu Leu Gly Tyr Glu Ala Ala Thr Leu Glu Asp Val Gly Arg Glu He 

295 300 305 

ggc etc acc cgt gaa cgt gtt cgc cag att cag gtt gaa ggc ctg cgc 1255 
Gly Leu Thr Arg Glu Arg Val Arg Gin He Gin Val Glu Gly Leu Arg 

310 315 320 

cgt ttg cgc gaa ate ctg caa acg cag ggg ctg aat ate gaa gcg ctg 1303 
Arg Leu Arg Glu He Leu Gin Thr Gin Gly Leu Asn He Glu Ala Leu 

325 330 335 

tta ccg cga gta agt aag cat ctg tea gaa agg cca gtc tea age gag 1351 
Leu Pro Arg Val Ser Lys His Leu Ser Glu Arg Pro Val Ser Ser Glu 
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340 



345 



350 



355 



get ggt ttt ttc tgt gca caa taaaaggtcc gaatgeccat -eggacctttt 



1402 



Ala Gly Phe Phe Cys Ala Gin 
360 

tattaaggtc aaattacege ccatacgcac acaggtaatt aagaatcegg taaaaccgag 1462 



<210> 4 
<211> 362 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Phe Arg Gin Gly He Thr Gly Arg Ser His Leu Met Ser Gin Asn 

15 10 15 

Thr Leu Lys Val His Asp Leu Asn Glu Asp Ala Glu Phe Asp Glu Asn 

. 20 25 30 

Gly Val Glu Val Phe Asp Glu Lys Pro Leu Val Glu Gin Glu Pro Ser 

35 40 45 

Asp Asn Asp Leu Ala Glu Glu Glu Leu Leu Ser Gin Gly Ala Thr Gin 

50 55 "60 

Arg Val Leu Asp Ala Thr Gin Leu Tyr Leu Gly Glu He Gly Tyr Ser 
65 70 75 80 

Pro Leu Leu Thr Ala Glu Glu Glu Val Tyr Phe Ala Arg Arg Ala Leu 

85 90 95 

Arg Gly Asp Val Ala Ser Arg Arg Arg Met lie Glu Ser Asn Leu Arg 

100 105 110 

Leu Val Val Lys lie Ala -Arj Arg Tyr Gly Asn Arg Gly Leu Ala Leu 

115 120 125 

Leu Asp Leu He Glu Glu Gly Asn Leu Gly Leu lie Arg Ala Val Glu 
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130 135 140 

Lys Phe Asp Pro Glu Arg Gly Phe Arg Phe Ser Thr Tjrr Ala Thr Trp 
145 150 155 160 

Trp He Arg Gin Thr He Glu Arg Ala He Met Asn Gin Thr Arg Thr 

165 170 175 

He Arg Leu Pro He His He Val Lys Glu Leu Asn Val Tyr Leu Arg 

180 185 190 

Thr Ala Arg Glu Leu Ser His Lys Leu Asp His Glu Pro Ser Ala Val 

195 200 205 

Glu lie Ala Glu Gin Leu Asp Lys Pro Val Asp Asp Val Ser Arg Met 

210 . 215 220 

Leu Arg Leu Asn Glu Arg lie Thr Ser Val Asp Thr Pro Leu Gly Gly 
225 230 235 240 

Asp Ser Glu Lys Ala Leu Leu Asp He Leu Ala Asp Glu Lys Glu Asn 

245 250 255 

Gly Pro Glu Asp Thr Thr Gin Asp Asp Asp Met Lys Gin Ser He Val 

' 260 265 270 

Lys Trp Leu Phe Glu Leu Asn Ala Lys Gin Arg Glu Val Leu Ala Arg 

275 280 285 

Arg Phe Gly Leu Leu Gly Tyr Glu Ala Ala Thr Leu Glu Asp Val Gly 

290 295 300 

Arg Glu He Gly Leu Thr Arg Glu Arg Val Arg Gin He Gin Val Glu 
305 310 315 320 

Gly Leu Arg Arg Leu Arg Glu He Leu Gin Thr Gin Gly Leu Asn He 

325 330 335 

Glu Ala Leu Leu Pro Arg Val Ser Lys His Leu Ser Glu Arg Pro Val 

340 345 350 

Ser Ser Glu Ala Giy Phe Phe Cys Ala Gin 
355 360 
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